Neurogenic control of cerebral circulation.
The cerebral vascular neuromuscular apparatus consists of a varicose perivascular nerve plexus at the adventitial-medial border and smooth muscle cells in the medial coat that are functionally connected. In addition to noradrenaline and acetylcholine, a number of putative non-adrenergic, non-cholinergic neurotransmitters have been identified in cerebral perivascular nerves, including serotonin, substance P, vasoactive intestinal polypeptide, gastrin-releasing peptide, cholecystokinin, somatostatin, neurotensin, calcitonin gene-related peptide and neuropeptide Y. The role of adenosine-5'-triphosphate as a cotransmitter with noradrenaline in some perivascular sympathetic nerves, and of endothelial cells in mediating the vasodilatation produced by some neurohumoral agents is discussed. Speculations are made about the relation between vascular neuroeffector mechanisms and migraine, including the possibility of local vasospasm by serotoninergic nerves, reactive hyperaemia involving purine nucleotides and nucleosides, release of substance P from sensory nerve collaterals during antidromic ('axon reflex') impulses and secondary release of local agents such as prostanoids, histamine and bradykinin.